It has long been recognized that volumetric capture of the plasma efflux from a fusion system is preferable to its localized impingement on a material surface, in order to mitigate the anticipated both very high heat flux and intense particle-induced damage. This is the fundamental motivation behind the "gas-box" divertor concept 1 , in which recycling DT fuel is to provide momentum balance with the upstream plasma, through charge-exchange and collisional friction, allowing the divertor plasma to detach from the material target. Full detachment, however, generally results in the high-neutral-density detachment region moving to the magnetic x-point 2 , and in deterioration of plasma confinement and increased impurity levels. Projections to a demonstration power plant 3 , furthermore, suggest an immense upstream parallel heat flux, of order 12 GW/m 2 , so fully detached operation may be a requirement for the success of fusion power. Building on earlier work by Nagayama et al. 4 and by Ono et al. 5 , we present here a concept for a lithium vapor box divertor.
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Our approach can be viewed as a combination of the two earlier ideas. We propose to use a series of differentially pumped "vapor boxes" to isolate a high pressure of lithium vapor from the main plasma chamber and so control the location of plasma detachment. Such powerful differential pumping is only available for condensable vapors, not hydrogenic gasses. We demonstrate the properties of such a system through conservation laws for vapor density and enthalpy, and then include plasma entrainment and ultimately a conservative estimate of radiated power. In the extreme case, the lithium can provide pressure balance for full detachment from the main plasma.
Alternatively, a lower vapor pressure can radiate enough power from the plasma that it should recombine and then pressure balance would be achieved between the flowing lithium plasma and its recombined vapor. This approach appears attractive, but further analysis and experimentation
will be required to demonstrate its practicality. 
